Transgene silencing in grapevines transformed with GFLV resistance genes: analysis of variable expression of transgene, siRNAs production and cytosine methylation.
Eight transgenic grapevine lines transformed with the coat protein gene of Grapevine fanleaf virus (GFLV-CP) were analyzed for a correlation between transgene expression, siRNAs production and DNA methylation. Bisulphite genome sequencing was used for a comprehensive analysis of DNA methylation. Methylated cytosine residues of CpG and CpNpG sites were detected in the GFLV-CP transgene, in the T7 terminator and in the 35S promoter of three grapevines without transgene expression, but no detectable level of siRNAs was recorded in these lines. The detailed analysis of 8 lines revealed the complex arrangements of T-DNA and integrated binary vector sequences as crucial factors that influence transgene expression. After inoculation with GFLV, no change in the levels of cytosine methylation was observed, but transgenic and untransformed plants produced short siRNAs (21-22 nt) indicating that the grapevine plants responded to GFLV infection by activating a post-transcriptional gene silencing mechanism.